Abstract-In this study, a position control scheme of a radio telescope(antenna) is presented. The controller is designed in MATLAB Simulink environment where the antenna model is created. PID controller is proposed to satisfy the requirement of high accuracy position control. However, with the presence of wind disturbance in the system model, it will disrupt the operation of the antenna since it is one of major factor that affects the pointing accuracy. Thus, with assistance of PID controller, it is expected to reduce the effect of this disturbance to the system.
I. INTRODUCTION
In radio antenna application, pointing accuracy and precision play a significant role especially when the controller is a model based controller [1] . In addition to that, the evolution of radio telescope with increasing operation frequencies and sizes as a result of demand in high data rates, sensitivity and high surveying speed; requires a higher precision in pointing the antenna system [2] . However, the operation of an antenna system is usually disrupted by disturbances such as frictions, wind gust, backlash and saturation.
In recent years, position control system has been used in widespread application such as in robotics, antennas, computer disk drive, automation and many more. It converts a position input command to a position output response [3] . Among the most common and traditional method for position control is PID controller. Its simplicity in configuration make it easy to understand and its satisfactory performance cause it to maintain as the most popular controller used in industrial control system [4] . This paper employ PID controller as an attempt to obtain the desired antenna position with presence of wind disturbance. Since the concept of azimuth and elevation control are identical, only azimuth will be considered at this moment. The performance of the system is observed where error should be small and insignificant. This strategy is also run so that it could attenuate wind disturbance and implemented in real radio telescope system.
II. MODEL DESCRIPTION OF RADIO TELESCOPE

A. Servo Motor
The radio telescope system consists of servo motor and parabolic antenna dish. In this paper, a large deep space observatory antenna is considerd. The mechanical equations for the antenna are as below [5, 6] :
The radio telescope: Table 1 shows the values of servo motor parameters, where Va is the armature voltage, Ve is the back electromotive force voltage, Ke is the back electromotive force constant, Ra and La are resistance and inductance for the armature respectively, Ia is the armature current, Ja and Jm are antenna inertia and rotor inertia respectively. Km and Ka are the equivalent stiffness of the output shaft of the single chain gearbox and antenna shaft while TL and Tω are load torque and wind torque acted on the dish. 
B. External Disturbance Model
The wind torque model is designed in this simulation as it will act as an external disturbance to the antenna model. As wind gust is one of the biggest contributor towards disruption of the antenna's operation, thus it is imperative to consider wind torque model as it will demonstrate real situation and determine compatibility of model simulation and controller designed.
Wind gust is modelled as a uniformly distributed force acting on the antenna dish. Wind velocity,ωv, consists of steady state velocity,ωs, and gust,δω, where;
The gust element is an arbitrary process with zero mean and a spectrum known as Davenport spectrum, Ds:
with β=600/πωv, k is the surface drag coefficient,ℓ is the between ground and antenna dish center (ℓ=9m for dish diameter=17m) and ℓ0 is the height of terrain roughness (approximately 0.1-0.2m [6] ).This spectrum depends on average wind speed and terrain roughness [7] .
For simulation purpose, Devanport filter,F(s) is utilised [5, The desired position of radio telescope,Ɵa, is obtained by control the system via two loops, as shown in Fig.1: • Speed loop • Position loop 
A. PID Controller
In this section, a PID controller is design in which it is represented by equation below:
where U(t) is the control signal, e(t) is the error signal and Kp,Ki and Kd are the proportional, intergral and derivative constant. PID contoller is a closed feedback loop where it receives command, U(t), substract it with actual value,Ua(t) and obtain its difference which indicate error. It is essential to undergo proper tuning so that it acquire peak performance. This involves learning and understanding how radio telescope operate and then applying appropriate Kp,Ki and Kd values. Basically two methods have been used , and they are:
• Auto tune • Manual tune Initially, the parameters are tune using auto tune method. This auto tuning feature allows the controller to measure the system respons to determine effective settings for Kp, Ki and Kd. With the selected values, the system is run and performance of the system is observed and it turn out no to be perfectly satisfactory. It is then manually tune the parameter until desired output obtain.
IV. SIMULATION RESULT AND DISCUSSION
Firstly, in order to obtain the best system response, PID parameters are auto tuned and then further manually tuned, the response is as Fig. 3 below with Kp=30, Ki=210 and Kd=5. As soon as disturbance is applied to te system, it can be seen that it deteriorate the output response as shown in Fig.4 and Fig.5 (close up of the output response). The error of the speed response without disturbance is null(when the system is stable) but increased up to 1.134 when disturbances act upon the system. Then the disturbance is added to the model and run. The output responses show that there is a very small deviation in output error of less than 0.01% when the system is stable. CONCLUSION PID controller has been designed as a model based controller for a large radio telescope. It can be seen that PID controller able to attenuate wind disturbances that act upon radio telescope model and obtained its desired position accurately.
VI. FUTURE WORKS
The error and overshoot could be further reduced by applying a more robust controller and hence able to produce an accurate position output even with existence of larger disturbances.
